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Abstract 
 
Strategic management literature suggests 
that especially in young and dynamic industries 
Virtual Corporations are more likely to emerge, 
as this type of organization is flexible enough to 
deal with rapidly changing environments. This 
paper challenges the proposition that environ-
mental uncertainty and technological change 
lead to organizational adaptation towards vir-
tual structures. We analyzed companies of two 
Austrian industries, data processing and engi-
neering, which are characterized by different 
rates of innovation and environmental uncer-
tainty, and compare their strategic, structural, 
and process characteristics by measuring their 
Degree of Virtualization. Results indicate al-
most no difference in the Degree of Virtualiza-
tion. From these findings, we draw implications 
for the theoretical concept of Virtual Corpora-
tions as well as for empirical research. 
 
 
1. Introduction 
 
A Virtual corporation (VC) is a temporary 
network of independent companies, which col-
laborate to satisfy customer needs by combin-
ing their distinct core competencies [1-4]. Their 
focus is on the exploitation of short-term mar-
ket opportunities rather than on establishing 
long-term business relationships. The literature 
has developed several explanations for the 
emergence and evolution of VCs. One proposi-
tion of the strategic management literature on 
VCs is that environmental uncertainty and 
technological change lead to organizational 
adaptation towards virtual structures [3, 5]. In 
this paper, we challenge this proposition and 
compare strategic, structural, and process char-
acteristics of companies in two Austrian indus-
tries, which are characterized by different rates 
of innovation and uncertainty.  
In the next section, we discuss the theoretical 
background of our study. In the third section, 
we formulate our research question and present 
our empirical analysis. In the fourth section, we 
explore reasons for our findings and address 
issues for further research. 
 
2. Theoretical Background  
 
Researchers take either a procedural or a 
structural perspective on virtual organization. 
While some authors see virtual organization as 
a meta-organizational concept, i.e. as a process 
[6-9], others define a virtual organization as an 
organizational form with specific structural 
characteristics [1-3, 10-14]. These different 
views lead to diverging explanations for the 
emergence of VCs. In our literature review, we 
identified three different research streams 
(paradigms), which provide alternative explana-
tions for the emergence and evolution of VCs. 
Apart from the procedural vs. structural ap-
proach we can distinguish between evolutionary 
path models vs. strategic management models, 
and external vs. internal drivers for the evolu-
tion of VCs (see Table 1): 
 
Table 1. Explanation models of VCs 
Research 
Stream 
Models Process vs. 
Structure 
Path De-
pendent vs. 
Strategic 
Choice 
Internal 
vs. 
External 
Drivers 
Pragmatic 
View 
Management 
Trends 
Both Both Both 
Technology Evolutionary 
Path Models 
Process Path 
Dependent 
Internal 
Contingency 
Models 
Structure Strategic 
Choice 
External 
Resource-based-
Models 
Structure Strategic 
Choice 
Internal 
Organization/ 
Economic 
Theory 
 
Transaction-cost-
Models 
Structure Strategic 
Choice 
External 
 
The first research stream provides a prag-
matic approach to explain the evolution of VCs. 
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Similar to organizational life-cycle models, the 
evolution of VCs is explained by the inherent 
logic of organizational development. Some 
scholars suggest that VCs are evolving out of 
different management trends like Lean Man-
agement, Business Process Reengineering, To-
tal Quality Management, Outsourcing, or Sup-
ply Chain Management [1, 14-16]. While pre-
vious research has shown that in the past, there 
has been a continuous oscillation between de-
centralized and centralized organizational struc-
tures [18, 19], Krystek at al. suggest that VCs 
are a synthesis of both decentralized and cen-
tralized organizational structures. The emer-
gence of VCs is seen as the result of an un-
avoidable evolution towards flexible structures 
[17]. However, this research stream, which we 
call the “pragmatic approach” is mainly 
descriptive and relies on heuristics and the 
analysis of case studies. Its research 
methodology lacks theoretical foundation in 
organization theory. Nevertheless, it provides 
interesting examples and case studies of VCs.  
The second research stream approaches VCs 
from a technological perspective [6, 20-24]. 
Here, information and communication technol-
ogy (ICT) is seen as the driving force underly-
ing the evolution of VCs. ICT reduces transac-
tion costs considerably and enables firms to 
transfer processes of the value chain to external 
cooperation partners. In this paradigm, evolu-
tionary path models are suggested to explain 
different stages of development from a non-
virtual to a virtual corporation [20]. Although 
some case studies demonstrate that organiza-
tions exhibit various grades of virtualization, 
scholars so far have not explained convincingly 
why organizations should follow the suggested 
path of development. For example, Wüthrich 
et.al. show that especially in the service indus-
try, where the whole value adding process can 
be digitized, VCs emerge without previously 
following any evolutionary path [14]. More-
over, Mertens et.al. suggest that especially 
small and medium sized companies directly 
implement virtual structures as they lack the 
size and ability for externalization [22]. 
The third research stream explains the emer-
gence of VCs by applying organizational theo-
ries such as contingency, resource-based, and 
transaction-cost theory. Scholars of this re-
search stream suggest that VCs do not follow 
an evolutionary path but are established in one 
discrete step. Organizations face new environ-
mental challenges like market globalization, 
individualized customer needs, and shorter 
product and technology life cycles [3, 25]. Ac-
cording to contingency theory, these external 
conditions require firms to become more flexi-
ble [1], to focus on their core competencies 
[26], and to optimize their value chain [27]. By 
implementing virtual structures, the manage-
ment reacts to these external conditions to im-
prove the fit between context and organizational 
structure [10, 17]. According to the resource 
based view [28, 29], core competencies are 
important building blocks for VCs. The value 
adding process must be configured and coordi-
nated according to emerging opportunities [5]. 
This rapid adoption is not possible if the entire 
process is contained within one large firm. The 
flexible and dynamic combination of core com-
petencies of several firms to unique value 
chains gives participating firms the opportunity 
to achieve competitive advantages by virtually 
increasing their resource and know how en-
dowment [4, 13]. Hence, managerial capabili-
ties in identifying market opportunities as well 
as in selecting appropriate cooperation partners 
have a strategic impact on firm survival [12, 
13]. Another important characteristic of VCs is 
the replacement of institutionalized manage-
ment structures by more marked-based coordi-
nation mechanisms, such as trust [30], self-
organization and standardization [31], as well 
as the implementation of ICT [4] to reduce 
setup costs [32], communications costs [3], and 
monitoring costs [33]. 
Scholars of this research stream view VCs 
from a structural perspective and suggest a va-
riety of structural characteristics [2, 22]: 
- VCs consist of independent companies. 
- Collaborators contribute core competen-
cies. 
- The collaboration is temporary to opti-
mize value creation and exploit short-
term market opportunities. 
- Collaborative arrangements exhibit a low 
degree of formalization and hierarchical 
integration. 
- Collaborators share one identity, through 
shared goals and one mission. 
- ICT and trust enable flexible coordina-
tion of the value adding process. 
An organization displaying these characteris-
tics can be clearly distinguished from other 
cooperative arrangements, like strategic alli-
ances, joint ventures, etc. [13]. However, em-
pirical research shows that corporations rarely 
exhibit all the characteristics of this ideal VC 
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[22]. Scholz [10] therefore suggests, to replace 
the binary classification, virtual vs. non-virtual, 
by the concept of gradual virtualization, which 
interprets virtual structures as a continuum. 
That is, the more characteristics of an ideal VC 
a firm exhibits, the higher is its Degree of Vir-
tualization (DV). As a result, every organization 
is characterized by a specific DV on a contin-
uum between a non-virtual corporation and an 
ideal VC. However, the integration of the dif-
ferent dimensions into a single measure, the 
DV, is problematic. So far, empirical analyses 
either compare characteristics separately [22], 
or weigh characteristics equally and build an 
additive scale [33, 34]. It is important to point 
out that, contrarily to the first two research 
streams, the concept of gradual virtualization is 
not suggesting an evolutionary path from a non-
virtual to a virtual corporation. The concept of 
gradual virtualization only suggests that some 
organizations are “more virtual” than others. 
Thus, it allows to classify and to compare or-
ganizations or industries according to their 
adoption of virtual structures. 
In summary, we can extract two distinct at-
tempts to explain the emergence of VC, the 
evolutionary perspective, and the strategic 
management perspective (see also overview in 
Table 1). The first perspective proposes evolu-
tionary path models for the emergence of VCs. 
The evolution is either driven by ICT, by an 
inherent logic of modern management concepts, 
or as a synthesis between historical trends of 
decentralization and centralization. Evolution-
ary models propose a general movement to-
wards virtual structures and managerial choice 
is reduced to the internal restructuring measures 
necessary to implement them. 
The second perspective acknowledges the 
strategic choice of management on organiza-
tional design. It reflects the controversy of or-
ganizational adaptation versus environmental 
selection [35-38]. While organizational ecology 
theories suggest that selection of the environ-
ment mechanisms lead to survival of the fittest 
organizations in the population, making – in the 
most radical interpretation - managerial inter-
vention useless [36], strategic management 
theories view organizational adaptation as the 
outcome of a deliberate strategy and organiza-
tional design by the management. The strategic 
management perspective views VCs as a result 
of both the external context of the firm and the 
concious managerial actions, which have a di-
rect impact on adaptation and survival of firms. 
3. Empirical Analysis 
 
3.1. Research Question 
The purpose of this paper is to challenge the 
proposition offered by the strategic manage-
ment perspective that environmental uncertainty 
and technological change push organizations to 
adopt virtual structures. Our intention is not to 
challenge the fundamental models on organiza-
tional change offered by contingency or evolu-
tionary theories. Instead, we want to investigate 
empirically, whether strategic management 
models of VCs provide an appropriate explana-
tion for the emergence of this organizational 
form. 
Consequently, by adopting the concept of 
gradual virtualization suggested by Scholz [10], 
we formulate the following hypothesis: 
H1:  Companies in industries character-
ized by environmental and technological uncer-
tainty will exhibit a higher Degree of Virtual-
ization than companies of industries with lower 
uncertainty. 
In contrast to strategic management models, 
evolutionary models propose a uniform trend 
towards virtual structures within all industries. 
Testing this hypothesis would require a longi-
tudinal study of several industries. However, 
we claim that, even if there is a general move-
ment towards virtual structures, VCs will still 
emerge faster in highly uncertain environments. 
Hence, by using a cross-sectional analysis of 
industries, we are able to test our hypothesis.  
We base our empirical analysis on the con-
cept of industry life cycle suggested by Porter 
[39] and Little [40]. We use the stages of indus-
try life cycles to classify industries according to 
their environmental characteristics and the re-
sulting strategic implications. Both Porter and 
Little distinguish between four different stages 
in the life cycle of an industry, i.e. emergence, 
growth, maturity, and decline. The first two 
stages are characterized by a fast growth of 
revenue, the latter by stagnation or decline. 
Emerging and growing industries are character-
ized by technological and strategic uncertainty, 
high initial but rapidly declining costs, a high 
percentage of spin-offs and newly founded or-
ganizations, and a short time horizon [39]. Im-
portant strategic factors for competitive advan-
tage in growing industries are technology, in-
novation potential, flexibility, and venture capi-
tal. Mature or declining industries are character-
ized by increased competition and concentra-
tion of market shares, increasing importance of 
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costs and customer service as well as increasing 
power of customers [39]. Critical factors for 
competitive advantage in such industries are 
costs, market share, efficient production tech-
nology, and a control system. 
Hence, the environment of industries in the 
first two stages of life cycle displays exactly 
those characteristics which were suggested as 
driving forces for the adoption of virtual struc-
tures, whereas the environment of industries in 
the third and fourth stage of industry life cycle 
does not require highly flexible organizational 
structures. However, we do not suggest that 
organizations “de-virtualize” in the later stages 
of the industry life cycle. We rather claim that, 
because of the temporary character of VCs, they 
evolve (and disappear) more often in the first 
two stages than in the latter two. Thus we ex-
pect a higher DV in industries in the first two 
stages of life cycle. 
 
3.2. Sample 
We used the results of the "Community In-
novation Survey II - Technology & Innovation" 
conducted 1997 by the Austrian Institute for 
Economic Research (Wirtschaftsforschungsin-
stitut - WIFO) as a basis for the selection of 
industries. This survey collected data from a 
sample of 1003 companies of Austrian service 
industries (39.08 % response rate) on technol-
ogy and innovation [41]: 
 
Figure 1. Percentage of innovators  
 
The figure above shows the percentage of 
companies which either offered a technologi-
cally new or significantly improved service to 
customers, or improved significantly their proc-
esses of service production in the period of 
1994-1996. 
For our empirical analysis, we selected the 
following two industries: 
a) Data Processing: this industry comprises 
companies providing data processing or 
data-base services for third companies and 
companies which develop software. 
b) Engineering: this industry comprises archi-
tects and engineering offices, which pro-
vide construction and planning services as 
well as technological expertise. 
The selection of these industries is based on 
several reasons: in addition to the significant 
difference in the innovation rate (see Figure 1) 
there is also a significant difference in market 
development. Between 1982 and 1997, the net 
value creation of the data processing industry in 
Austria increased by 400 % whereas during the 
same period net value creation of the engineer-
ing industry increased only by 100 % [41]. 
Other important characteristics, such as the 
average number of employees and human re-
source costs are similar in both industries [41]. 
Furthermore, both industries offer knowledge 
intensive services, and, most important, coop-
eration with other companies is relatively 
common in both industries. 48.9 % of the com-
panies in the data processing industry regularly 
cooperate with others. Collaboration in the en-
gineering industry is - traditionally - very high 
(81.5 %) [41]. The similarity of the industries 
with regard to products (knowledge-intensive 
services), collaborative arrangements, as well as 
size of companies and employee structures al-
lows for an analysis of the influence of techno-
logical and environmental uncertainty on the 
adoption of virtual structures.  
300 companies (150 in each industry) were 
selected randomly from the Community Inno-
vation Survey II sample. We followed a key-
informant approach to data collection, viewing 
managing directors as the most qualified to 
provide valid responses to organization-level 
questions [42]. The questionnaire was thus sent 
to company managing directors. A covering 
letter accompanying the questionnaire ex-
plained that it was essential that the respondent 
be a member of the top management team, that 
the data was processed anonymously, and that 
confidence was assured. The respondents were 
allowed a time period of four weeks to fill in 
and return the questionnaire. With this proce-
dure, we received a return rate of 23,33 % (70 
questionnaires) which is above expected re-
sponse rates for mailed, unsolicited surveys 
[43]. However, information about non-
responders and tests of non-response biases 
cannot be provided. 45 % of the returned ques-
tionnaires came from the data processing indus-
try and 55 % belong to the engineering indus-
85,7
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56,4
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20,5
0 20 40 60 80 10
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try. Because of missing data, 3 questionnaires 
were not processed further. 
On average, the engineering companies of 
our sample have 12 employees (median=6). 
59.5 % have 1-10 employees, and 40.5 % have 
between 11 and 100 employees. There were no 
companies in the sample with more than 100 
employees. Companies of the data processing 
industry have an average number of employees 
of 63 (median=15). 44.8 % have between 1 and 
10 employees, 48.3 between 11 and 100 em-
ployees and 6.9 % have more than 101 employ-
ees. Apart from the few large companies in the 
data processing industry, the size of companies 
in both industries of our sample is similar. 86.5 
% of all respondents collaborate on a regular 
basis with other companies or persons. Only 6.5 
% do not regularly cooperate with other com-
panies. The average number of cooperation 
partners is 2.7 in the data processing industry 
and 3.2 in the engineering industry. 
 
3.3. Measurement and Construct Validation 
The questionnaire used in this analysis consists of 
two sets of items. The first set of items was devel-
oped for this study with reference to Porter [39] and 
Little [40] and comprises questions about market 
structure as well as goals and strategies. The second 
set of items measures the DV and was developed 
and validated by Bauer and Köszegi [34] in an ear-
lier study on gradual virtualization in the consulting 
industry in Austria and Germany. Similar ap-
proaches to measure the DV can be found in [11, 22, 
46, 47].  
 
Stage of industry life cycle  
Despite the careful prior selection of the in-
dustries, we wanted to test whether the compa-
nies perceive themselves to be in a different 
stage of the life cycle. We asked several ques-
tions about characteristics of the market and the 
industry. Results of ANOVA (entering industry 
as a factor), an exploratory factor analysis of 
items, as well as Cronbach alpha values for 
reliability are displayed in the following table: 
 
Table 2. Market structure 
Items (translated): 
Which of the following characteristics describe 
your market/industry?  
(Likert: 1 = not at all; 5 = true) 
 
Factor I+ 
(α=.74) 
 
Factor II+ 
(α=.51) 
 
ANOVA 
F 
The market grows. .891  49.699** 
The market stagnates. # .748  27.915** 
Market development is positive. .819  29.713** 
The number of products & services is increas-
ing steadily. 
.510  8.320** 
Technology is especially important for product 
development. 
.459  7.023*   
The market is dominated by a few competitors. 
# 
 .742 0.265    
The number of competitors will increase in the 
future. 
 .707 1.130    
Access to market is open and unrestricted.  .635 7.104*   
# reversed items 
+ KMO = .613, Rotation: Varimax, cut-off value = .45; 42.67% of total variance explained 
**p<.01, *p<.05  
 
In the ANOVA analysis, 6 out of 8 items re-
vealed significant differences between indus-
tries. The factor analysis with Varimax Rotation 
estimated two factors when applying the Scree 
Test Criterion and Percentage of Variance Cri-
terion (above 5 %). Items with factor loadings 
below .45 were omitted. Separate factor analy-
sis in each industry revealed almost identical 
factor distribution and loadings. Factor I con-
tains items regarding market growth and dy-
namic. Factor II includes items describing mar-
ket density and competition. Cronbach α values 
indicate good reliability (α=.74) for factor I 
Market Growth and Dynamics and low reliabil-
ity (α=.51) for the factor II Market Density and 
Competition which is below the acceptance 
level [44]. 
Using linear regression we calculated factor 
values for the factor Market Growth and Dy-
namic and built quartiles (1= not dynamic; 
4=highly dynamic). To analyze differences 
between the data processing and engineering 
industry we cross-tabulated the quartiles of the 
factor values from the factor Market Growth 
and Dynamic with industry. The following 
graph shows the results: 
 
0
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Figure 2. Market growth & dynamics 
 
Companies of the data processing industries 
perceive market growth and dynamics higher 
than companies of the engineering industry. A 
χ2-test confirms highly significant differences 
of the two industries in this factor (p < .001).  
In addition to this analysis, we investigated 
critical success factors and strategies (according 
to Porter [39] and Little [40]). Table 3 shows 
the results of an exploratory factor analysis over 
16 items which were used to measure critical 
success factors in the industry.  
The Srceeplot Criterion as well as the Per-
centage of Variance Criterion (> 5 %) sug-
gested the extraction of 4 factors. Separate fac-
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tor analyses for each industry led to similar 
results. Cronbach alpha values are satisfying for 
all factors. Items comprised in the first factor 
describe the importance of Innovation and items 
of the second factor can be summarized under 
the concept of Flexibility. Items of the third 
factor describe the relationship between com-
panies and their customers and are therefore 
named Customer Relation Management (CRM). 
The last factor comprises items concerning cost 
orientation as well as the need for fast reaction 
when market opportunities appear. Although 
this item could also be grouped into the factor 
Flexibility, it also measures competitive pres-
sure and therefore fits into the last factor, which 
we name Cost Orientation. 
 
Table 3. Decisive factors for success in indus-
try 
Items (translated) 
How important are the following statements 
for the success of your company?  
(Likert scale: 1 not at all; 5 very important) 
1 
α= .72 
2 
α= .62 
3  
α= .63 
4 
α= .64 
Product life cycles of our products and 
services are becoming constantly shorter. 
.764    
Knowledge we use today is obsolete 
tomorrow. 
.722    
Development and use of new technology is 
decisive. 
.621    
It is important to offer innovative products 
even if production costs are higher. 
.596  .449  
It is important to react immediately to new 
trends.  
.478 .464   
When entering into new markets, fast 
actions are more important than careful 
consideration of pros and cons. 
 .808   
Fast decisions are more important than 
thorough planning. 
 .755   
Marketing know how is very important.  .523   
The time between product idea and its 
introduction into the market has to be 
minimized. 
 .416  .404 
Our services are customized.    .746  
Our customers can influence service 
production at any stage. 
  .674  
Expectations and needs of our customers 
are changing often. 
  .600  
Professional customer complaint manage-
ment is important for good customer 
relations. 
  .575  
Minimizing costs is more important than 
minimizing order processing time. 
   .766 
Competition is focussed more on costs than 
on innovative products. 
   .762 
Opportunities in the market need to be 
realized immediately 
   .574 
KMO= .583; Rotation: Varimax, cut-off value = .45; 55.75 % of total variance explained 
 
An ANOVA analysis on factor values ob-
tained through the regression method revealed 
significant differences between the data proc-
essing and the engineering industry in two out 
of the four factors. Innovation is significantly 
more important in the data processing industry 
(F=7.398, p < .01) whereas Cost Orientation is 
significantly more important in the engineering 
industry (F=17.090, p < .001). There are no 
differences in the remaining two factors, 
Flexibility and CRM. 
Based on these analyses on market descrip-
tion and critical success factors as well as on 
the findings of Dachs et al. [41] on innovation 
we conclude that the data processing industry is 
characterized by market growth and high dy-
namic as well as a high innovation rate. Fur-
thermore, innovation seems to be a decisive 
factor for success. The engineering industry is 
characterized by more competition, rather pes-
simistic evaluation of market growth, a lower 
innovation rate and cost orientation seems to be 
a decisive factor for success in the market. 
Thus, data processing is indeed in an earlier 
phase of the life cycle than engineering. 
 
Degree of Virtualization 
The objects of investigation in an analysis of 
VCs are hybrid organizational forms. Hence, to 
measure the DV, not only characteristics of 
collaborators (such as core competence focus, 
etc.) but mainly their inter-organizational rela-
tionships must be considered. Considerable 
problems for measurement are caused by the 
temporary nature of VCs, as well as the vague-
ness and fluidity of its borders. Facing these 
methodological difficulties we propose to 
measure the DV by analyzing characteristics of 
one collaborator and his relationships to other 
collaborators of the network [34]. Although 
with this procedure we can neither analyze net-
work measures like closeness, centrality or 
reciprocity of directional relations, nor explain 
longitudinal evolution of VCs within an indus-
try, it should be sufficient to measure cross 
sectional differences in form and quality of 
collaborative relationships between industries. 
Based on the definition of a Virtual Corpora-
tion, the following strategic, structural, and 
procedural dimensions are used to measure the 
DV: 
a) Strategy - Focus on core competence and 
virtual value creation. Items in this dimen-
sion measure the company's focus on its 
own core competencies, the degree of out-
sourcing activities, and the degree of virtual 
sourcing for product/service production.  
b) Structure - Characteristics of collabora-
tive relationships. Items in this dimension 
measure how often companies cooperate 
with others, the degree of formalization, du-
ration of cooperative arrangements, as well 
as mutual dependence within the coopera-
tion. 
c) Process - Coordination of Value Creation. 
In this dimension we measure which infor-
mation and communication tools are imple-
mented to coordinate value creation within 
the cooperation, as well as qualitative meas-
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ures of the relationship such as trust and 
fairness. 
We performed a factor analysis for all items 
(except items regarding ICT-tools which were 
analyzed separately). The Screeplot Criterion as 
well as the Percentage of Variance Criterion (> 
5%) suggested the extraction of 5 factors. A 
separate factor analysis for both industries re-
vealed again similar results. Due to the rela-
tively small sample size compared to the high 
number of items, we selected only items, which 
had high loadings (above .50) only on one fac-
tor. The final item allocation is presented in 
Table 4. Cronbach alpha values indicate high 
reliability for the first three factors and are suf-
ficient for factors 4 and 5. The first factor com-
prises items, which can be summarized under 
the construct Fairness. Items of the second 
factor describe the appearance of the coopera-
tion towards the customer and are labeled Vir-
tual Identity. Items comprised in the third factor 
are summarized under the construct of Formal-
ization. The fourth factor measures the degree 
of Virtual Sourcing, i.e. modularized service 
production. The last three items of the fifth 
factor measure the companies' focus on Core 
Competencies. 
The extracted factor structure is similar to the 
one found by Bauer and Köszegi [34]. There, 
the concepts of trust and fairness, which are 
integrated in our study in one factor, were sepa-
rated into two factors. Additionally, Bauer and 
Köszegi [34] suggested the factors "integration" 
and "general characteristics of the cooperation" 
which are comprised into one factor Virtual 
Identity in our study. Formalization, Virtual 
Sourcing (Virtual Value Creation) and Core 
Competencies are almost identical in both stud-
ies. 
 
Table 4. Degree of virtualization 
Components 
Item (translated): 
(5-point Likert scales)  α-values .83 .80 .82 .67 .66 
We are committed to cooperation principles, 
even if it is disadvantageous for us. .874     
We are committed to oral agreements, even if 
it is disadvantageous for us. .862     
We are committed to written agreements, even 
if it is disadvantageous for us. .846     
In our co-operations we have an atmosphere of 
honesty, openness and trust. .565   .427  
We always try to consider the interests of all 
the collaborating partners. .539     
All collaboration partners participate in 
decision making processes. .511   .443  
The cooperation offers the customer a 
complete product/service solution.  .872    
The cooperation acts with one face towards the 
customer.  .798    
There is only one contact person for the 
customer in the cooperation.  .756    
There is a central coordination unit, which 
coordinates the tasks within the cooperation 
(e.g. Network Broker).  
 .640    
The cooperation has its own logo.  .629    
We have detailed written contracts with our 
cooperation partners. #   .831   
We only have oral agreements with coopera-
tion partners.   .799   
Generally, the extent of contractual agree-
ments is high. #   .794   
We cooperate without contractual agreements.   .775   
All collaborating partners have equal rights 
within the cooperation.    .737  
We need our collaboration partners to produce 
the products/services in due time and quality.    .711  
Our product/service is the result of the 
different inputs (core competencies) of the 
collaborating partners 
   .579  
We control services and products our partners 
deliver.  .309   .566  
Our strengths differentiate us from our 
competitors.     .868 
It is difficult to imitate our strengths for our 
competitors.    .369 .700 
It is important to concentrate on one’s own 
core competencies. .368    .641 
KMO = .590; Rotation: Varimax, cut-off value = .50; 63,42 % of total Variance explained 
# reversed items 
 
In addition to these 5 factors, we calculated 
an ICT factor, i.e. the implementation and use 
of ICT-tools (email, Internet, intranet, video 
conferencing, newsgroups, GroupWare, EDI, 
and the access to shared data bases), by using 
an additive scale over all ICT items, measured 
on 5-point Likert scales. 
 
3.4. Results 
 
The basic question of our empirical analysis 
focused on differences in the DV between in-
dustries characterized by different rates of in-
novation and environmental uncertainty. To test 
this hypothesis, we calculated factor values 
using additive scales for the factors derived 
from the factor analyses and entered them as 
dependent variables into an ANOVA analysis 
with industry as the independent variable (com-
pany size was controlled in a separate analysis 
and turned out to be not significant). Results 
show no significant difference in the dimen-
sions Core Competence focus (F = 1.982, p = 
.164) and Virtual Sourcing (F = 3.0590, p = 
.085), although the engineering industry had a 
slightly higher mean in Virtual Sourcing. There 
is also no significant difference in the factors 
Virtual Identity (F = 0.5153, p = .475) and For-
malization (F = 0.158, p = .692) between the 
two industries. Only the factor Fairness is sig-
nificantly higher in the engineering industry as 
compared to the data processing industry (F = 
4.225, p < .044) and finally, ICT implementa-
tion and use is significantly higher in the data 
processing industry (F = 18.0490, p < .001). 
These results lead to a rejection of our hy-
pothesis. Only two out of six factors were sig-
nificantly different. Moreover, the higher de-
gree of fairness in the engineering industry is 
contrary to the prediction. Given the tradition of 
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collaboration in this industry, it is not surprising 
that a culture of trust and fairness has been de-
veloped among cooperating partners. The sig-
nificantly higher use of new ICT in the data 
processing industry is also not surprising, as 
ICT belongs to the core competence of this 
industry.  
 
4. Discussion 
 
In this empirical study, we tested the 
proposition that dynamic environments and 
innovation lead to the adoption of virtual 
structures. Previous literature used case studies 
to demonstrate this tendency. Here, we took a 
different approach and tried to measure 
differences in the DV of industries which are 
characterized by a different degree of 
innovation and environmental dynamics using 
quantitative analyses of a larger sample of 
firms. The results suggest that there is only a 
minimal difference in the adoption of virtual 
structures. We have two explanations for these 
findings. One is self-critical and the alternative 
explanation is rather provoking.  
The self-critical explanation is that our ap-
proach to measure the DV is not appropriate. 
The question is: How can the characteristics of 
a short-lived organization with fluid and vague 
borders be measured, if it vanishes even before 
one has the chance to take a closer look at it? 
Following the literature [11, 14, 19, 33, 46], we 
used the characteristics of an ideal VC as a 
reference for measuring the DV. However, in 
contrast to previous research, we did not con-
centrate our empirical analysis on entire virtual 
corporations or networks but on single compa-
nies (potential nodes in a VC) and their rela-
tionships to cooperation partners. We hypothe-
sized that this procedure allows us to infer to 
which extent virtual structures exist in a net-
work, and to extend this measurement to the 
whole industry. However, this approach has 
some drawbacks. First of all, we do not observe 
VCs directly but only - in the best case - parts 
of them. According to social systems research 
[48], one could argue that characteristics of a 
network are better explained by its relationships 
than by its nodes, as this focus should lead to a 
holistic perspective of a network. By concen-
trating only on one node and its relationships, 
we are possibly neglecting that firms could be 
part of different networks. Additionally, we are 
not able to determine the borders of a network. 
Furthermore, a cross sectional approach of 
analysis does not allow to analyze emergence or 
evolution of VCs over time. Such an analysis 
would need to be based on longitudinal studies 
where the historical context of the companies as 
well as their environments are integrated in the 
research model [36]. Lewin and Volberda [36] 
developed a sophisticated framework for re-
search on strategy and new organizational 
forms by formulating minimum requirements 
for empirical research. Nevertheless, the trans-
lation of these requirements into methods and 
pragmatic procedures is still unresolved.  
Another important requirement for future re-
search is that we need to be more precise in the 
conceptual foundation of characteristics of VC 
and root them in theoretical concepts to develop 
more valid and reliable measures of constructs. 
In this study, we rely on self-reported measures 
of characteristics of collaborative relationships 
in a relatively small sample (67 observations), 
which causes problems for generalization of 
results. More objective indicators need to be 
developed and tested in larger samples. Miles et 
al. [49] give examples for such indicators in 
their research on industry variety and perform-
ance. However, our results regarding the indus-
try life cycle stage were in line with the find-
ings of the highly reliable survey of Dachs and 
Leo [41], which suggests that results of this 
study are at least to some extent reliable. The 
construct validations through factor analysis 
and Cronbach alpha analysis of the dimensions 
of a VC were satisfying and allow, at least for 
our sample, the conclusion that there are almost 
no differences in the DV between the industries 
we analyzed, given the concurrent conception 
of VCs.  
This leads us to the alternative and provoca-
tive explanation of our results: the current con-
ception of Virtual Corporations is not appropri-
ate. As already mentioned in the introduction, 
the theoretical foundation of the concept of 
Virtual Corporations is weak. Although there 
were numerous book publications on VCs, and 
many case presentations in research reports and 
articles, only few of them are also published in 
academic journals (see EJOV at www.virtual-
organization.net). It seems that we do not know 
much more about the Virtual Corporation than 
Byrne said almost 10 years ago in his famous 
article in Business Week [1]. In the heading of 
this article, Byrne asks: "[Virtual Corporation -
] Just another management fad - or a vision of 
the future?" and research has not been able to 
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provide a satisfying answer to this question so 
far. Did anybody observe this ideal Virtual 
Corporation - this temporary network of com-
petitors, suppliers, and customers exploiting 
short-term opportunities, and vanishing once 
the need evaporates? The literature came up 
with quasi-evolutionary models ("quasi" be-
cause of the missing link to evolutionary mod-
els in organization theory) and models of the 
DV which undermine the original concept and 
circumvent puzzles and contradictions the con-
cept encompasses.  
The results of our empirical analysis demon-
strate major weaknesses in the concept of VC. 
For example, one of the important characteris-
tics of VC is mutual trust between collabora-
tors. When we examine industries which tradi-
tionally have a high degree of collaborative 
arrangements, like the engineering industry, we 
observe - not surprisingly - high levels of mu-
tual trust and fairness. Additionally, we observe 
some other "virtual" characteristics such as 
configuration of projects according to customer 
needs, the formation of a cooperative arrange-
ment for single projects, which disband after 
completion of the project, handshake quality of 
oral agreements and so forth. The source of 
high trust and fairness can also be seen in the 
tradition in these industries rather than the 
(theoretical) need for flexible arrangements. 
Another basic characteristic of VCs is the use of 
ICT. Again - not surprisingly - we observe 
higher ICT use in ICT industries. These exam-
ples demonstrate the problem of segmenting the 
characteristics of a VC into extremely diverse 
factors (technology, social aspects, resources 
etc.), as the problem of re-aggregation into a 
holistic picture is unresolved. Moreover, the 
assumption that all characteristics of VCs are 
equally important is questionable. However, the 
differentiation between structural, procedural, 
and strategic characteristics, as suggested in this 
analysis, at least allows us to distinguish be-
tween different approaches to virtualization. 
Apart from the basic concept of VCs, there 
are several key questions concerning the evolu-
tion of VCs. According to the contingency ar-
gument underlying the strategic management 
perspective, virtual structures are indispensable 
for organizational survival in dynamic envi-
ronments. However, it is not clear why specifi-
cally VCs, and no other organizational design, 
should be the best reaction to environmental 
changes [12]. Levinthal [50] for example has 
shown that organizational adaptation is path 
and history-dependent, resulting in different 
organizational forms even if the firms’ context 
is identical. On the other hand, evolutionary 
path models of VCs view the environment as an 
exogenous variable, neglecting the possible 
influences of firms on their environment. This 
view contradicts the recent literature on the 
evolution of new organizational forms, which 
stresses the co-evolution of firms and their en-
vironment [35-37].  
With regard to the resource based theory, it 
has to be questioned whether the mere 
combination of core competencies will really 
lead to synergies. Currently, there is no 
evidence which core competencies are best 
combined in which situations, how they can be 
identified, or how synergies can be ensured 
[12]. It is also doubtful whether sustainable 
competitive advantages based on combined 
core competencies and know-how can be 
achieved in a virtual context. For instance, one 
goal of VC is to equalize heterogeneous 
resource endowments among firms and to 
improve resource mobility among partners in 
order to overcome their own limitations [10, 
27]. This leads to a paradoxical situation: By 
equalizing the sources of resource based 
competitive advantages [29], the basis for sus-
taining them is lost and could lead to exploita-
tion by competitors [51]. Moreover, while fo-
cusing on their core competencies, firms are 
losing competencies in other areas and are in-
creasing the dependence among partners as well 
as the danger of being replaced within the net-
work by competitors.   
In contrast to the theoretical concept, empiri-
cal evidence points to a need for intensified 
inter-organizational coordination to guarantee 
success of alliances and collaborations [52]. 
Thus some authors propose a strategic core 
competence management for VCs [53], a pool 
of possible cooperation partners [31, 54], the 
formation of VCs inside strategic networks 
[55], or the institutionalization of a network 
broker [22]. However, all these ideas are in 
conflict with the goal of lowering transaction 
costs, which requires the absence of an institu-
tionalized management function and a focus on 
short-term arrangements.  
Although transaction cost theory is widely 
used and accepted in the strategic network lit-
erature its application to VC leads to another 
paradox: According to the transaction cost ar-
gument given above, the extensive use of ICT 
lowers transaction costs. While it is quite obvi-
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ous that communication costs decrease and that 
the quality of communication can be improved 
by ICT, other costs may stay the same or even 
increase. For instance, the usage of ICT still 
does not impede opportunistic behavior. Addi-
tionally, as the investment in ICT is highly spe-
cific, monitoring costs may even further in-
crease [56]. Therefore, it cannot be generally 
assumed that all different types of transaction 
costs can be lowered by ICT. The net effect 
remains unclear.  
Despite the attempts to obtain a real picture 
of a virtual phenomenon, we must acknowledge 
that the theory of VC lacks an underlying 
framework. This impedes conceptualization for 
empirical research, as the object of investiga-
tion remains largely unclear. To aggravate the 
situation, VCs are by definition a temporary 
organizational form. This makes the object of 
investigation even more vague and long term 
studies – as demanded in literature [35, 36, 38, 
50] – are impossible as the organizations dis-
band after some time. Although case studies 
presented so far may provide valuable insights 
as starting point for academic discussions and 
for deriving new organizational theories, their 
generalization to the entire population is quite 
limited [57]. New empirical methods, measur-
ing instruments, general accepted theoretical 
frameworks, and concepts for research need to 
be developed to improve our overall under-
standing of VCs. 
In summary, it is questionable whether the 
concept of VC as a new organizational form is 
appropriate. We refer to the discussion between 
scholars taking either a procedural or a struc-
tural perspective on virtual organization. It 
could be more fruitful to view virtual organiza-
tion as meta-organizational concept. The proce-
dural perspective acknowledges that the DV is 
not limited to specific industries, contexts or 
firms as suggested by the structural perspective. 
Instead, virtual organizing is an ICT-enabled 
meta-management principle for goal-oriented 
enterprises. 
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